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[57] 



ABSTRACT 



A program is generated by combining program modules by 
displaying programs for guiding the combination of program 
modules and selecting one of the programs. Program mod- 
ules stored in a memory are displayed on a display device by 
a command inputted from the input device, navigation 
programs for guiding the combination of program modules 
stored in the memory are retrieved by a command inputted 
from the input device, the retrieved navigation program 
group are displayed on the display device, a desired navi- 
gation program is selected from the navigation program 
group displayed on the display device, the navigation pro- 
gram is executed, a guide parameter outputted by the navi- 
gation program for the combination of program modules is 
designated, a connector module for combining program 
modules is generated from the guide parameter inputted 
from the input device, and the generated connector module 
is stored in the memory. 

11 Claims, 20 Drawing Sheets 
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PROGRAM GENERATION METHOD In accordance with the present invention, by guiding the 

^c B om }?inaJ^ n-C^he^program modules stored in the memory 

This is a divisional of application Ser. No. 08/554,632, ^Ixy^iampula ting tEe program modules visually displayed on 

filed Nov. 6, 1995 now U.S. Pat. No. 5,815,711. the display device, a navigation program which guides the 

S combination of the program modules stored in the memory 

BACKGROUND OF THE INVENTION ^ rct rieved and displayed on the display device. By selecting 

The present invention relates to a method for generating a desired navigation program from a group of navigation 

a program by combining program modules, and more par- programs displayed on the display device, the navigation 

ticularly to a method for generating a connector module by program is executed. Tfenayjgation program outputs 

retrieving candidates for a combination of program modules 10 parameters to guides rombination of program modules and 

based on a relation between program modules and selecting a connect module to allow the combination of program 

a retrieved candidate to specify the combination of program modules is generated by specifying the parameters, and the 

module. generated connect module is stored in the memory. 

Aprior art method for generating a program by combining BRIEF DESCRIPTION OF THE DRAWINGS 

program modules is Visual Basic by Microsoft Inc. The 

Visual Basic technology described below is based on a FIG. 1 shows a functional configuration of an embodi- 

programming guide "Microsoft Visual Basic Programming ment of the present invention, 

System for Windows" published by Microsoft Inc on May FIG. 2 shows a process flow of the embodiment of the 

20, 1993. 2o present invention, 

The Visual Basic prepares an application in three steps. FIG. 3A and 3B show screen structures in the present 

First, a user interface is designed, next values are set for invention 

properties and defined variables, and finally a Basic code id A . * * • e * ■ „ ui c m * 

y , x , „ . , . . A . 4 - FIG. 4 shows a module information table for managing 

described. More specifically, in designing the user interface, modules 

program modules called controls such as a text control . ' 

having a function to input a text are arranged in a window 25 FIG - 5 snows a for displaying modules, 

called a form. In designing the properties, values are set for FIG. 6 shows a table for showing modules, 

the external views such as positions and colors of the FIG. 7 shows a program information table for managing 

controls arranged in the form and for the variables which programs, 

determine operations. A program to be executed when any 3Q p IG . 8 shows a screen for displaying programs, 

event occurs for the control arranged in the form is described CT ~ n . . - , 

. Al ^ . j ^ , 6 , FIG. 9 shows a table for showing programs, 

by the Basic code. For example, when a user clicks a button n n 

control by a mouse, a click event corresponding to the button FIG * 10 shows a P rocess flow for edltin S a P ro 8 ram ' 

control occurs. A click event procedure corresponding to the FIGS. 11 A and 11B show a programming method of the 

click event is described by the Basic code. In the Visual 3S present invention, 

Basic, as described above, the application is prepared by FIG. 12 shows a process flow for retrieving a navigation 

describing it by the basic code for each combination of program, 

program module (form and control) and event. p IG 13 s h ows a nav i g ation information table for man- 
In the prior art, the event procedure of the program aging navigation programs, 
module (form and control) arranged in the form must be 40 p IG 14 show a of a ^ of navigation names, 

described by the Basic code when the application is pre- „ T « , a £ ... 

, J rv r hlG. 15 shows a process flow for executing a navigation 

" ' program, 

SUMMARY OF THE INVENTION FIG. 16 shows a navigation screen of the present 

It is an object of the present invention to provide a 45 mventlon > 

program generation method for generating a combined pro- FIGS - 17A and 17B show a structure of a navigation 

gram by preparing a process content of event procedures of process, 

program modules, arranging the program modules, and FIG. 18 shows a process flow for generating a connector, 

combining program modules while displaying the process FIG. 19 shows an execution cause setting screen of the 

content of the event procedures and selecting them. 50 present invention, 

The method for generating a program of the present piGS. 20A and 20B shows a structure of a connector, 

inventioncomprisesthestepsof visually displaying program mQ n shows a ess flow for d a modul 

modules stored in the memory on a display device by a __ „ , „ . . . 

command inputted from the input device, retrieving navi- FIG * 22 S J 0WS a P rocess flow for retrieving a navigation 

gation programs for guiding the combination of program 55 P r °g ram > ma 

modules stored in the memory by a command inputted from FIG * 23 shows a navigation information table for man- 

the input device, displaying the retrieved navigation pro- ag^S ^ navigation programs, 

gram group on the display device, selecting a desired DETAILED DESCRIPTION OF THE 

navigation program from the navigation program group PREFERRED EMBODIMENTS 

displayed on the display device by a command inputted trom 60 

the input device, executing the navigation program, desig- One embodiment of the present invention is now 

nating a guide parameter outputted by the navigation pro- explained in detail with reference to the accompanying 

gram for the combination of program modules by a com- drawings. 

mand inputted from the input device, generating a connector FIG. 1 shows a functional configuration of a program 

module for combining program modules from the guide 65 generation system for implementing the present invention. A 

parameter inputted from the input device, and storing the solid line 116 shows a control relation between functions of 

generated connector module in the memory. the present system, and a broken line 117 shows a relation 
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of data read/write of the functions. A dual line 118 shows a records of the procedure list 411 pointed by the procedure 

connecting line of a network. A user request is inputted by list pointer 405 includes a procedure name 412 for storing a 

a request input 102 through an input device 101 such as a name of procedure and an address 413 for storing an address 

keyboard or a pointing device and a computer 115 connected 0 f procedure. Each of the records of the event list 414 

to the network. An analysis control 103 analyzes a content s pointed by the event list pointer 406 includes an event name 

of the request and depending on a result of analysis, calls a 4U for storing a name of cyent 

necessary function from program edition 104, navigation A . -i Aj4 . j i , . c 

105, connector generation 106 and decode/execution 107, A step 204 reads modules which will become elements of 

and delivers it to a response output 113. The response output ^ e f ro 8™ n from the module information 108 reads the 

113 outputs the result to a display device 114 or the „ c^play ^formation 415 for each of the records 401 of the 

computer 115 connected to the network.dheaprogram.edi5-, 10 mod , ule table developed into the memory and 

■feqgffltorisayritcs and edits program KfffioTWio ^ ^ a ^ lcs *P™?*W •»* modules on the module 

, b^gSlinTmodule information 108 which will become an J* 1 *? area 306 ln acc ° rdance Wlth the dls Pl a Y information 
^ elements of the program. The navigation 105 reads naviga- 

lion information 110 which guides a method for combining FIG - 5 shows an example of display of the graphics 

modules during the edition and user level 111 for limiting the representing the modules on the module list screen. Four 

utilization of the navigation information 110 by a user level modules are displayed on the module display area 306 

to conduct the guidmce. ^T me ^con nector^generation 106* (encircled by a broken line 501). The graphics displayed on 

generates a module for connecting modules based on the the module display area 306 is referred to as a module 

guide result, writes the generated module (hereinafter graphics. 

, referred to as a connector) to a connector 112 and writes a FIG. 6 shows a module list table 601 stored in the memory 

^rjlation between the combined modules which are source for displaying the modules on the module list screen 302. 

modules and the generated module into program information Each of the records of the module list display table 601 

110. The decode/execution 107 reads the program informa- includes a module display ID 602 for storing an ID of 

tion 109, the module information 108 and the connector 112, module graphics displayed on the module list screen 302 and 

decodes them and executes the decode control. a module name 603 for identifying which one of modules 

FIG. 2 shows a schematic process flow of the present stored in the module information table 401 the module 

system. A step 201 determines a request inputted by a user graphics displayed on the module list screen 302 displays, 

to the present system. If the request is edition of a program, A step 205 determines whether the program to be edited 

a step 202 is executed, if it is execution of a program, a step 30 is to be newly generated or an existing program in accor- 

211 is executed, and if it is end, the process of the present dance with the user indication. If it is to be newly generated, 

system is terminated. a control is shifted to a step 207. If it is the edition of the 

The step 202 displays an initial screen of the present existing program, a control is shifted to a step 206. 

system. FIGS. 3A and 3B show the initial screen of the A step 206 reads a designated program from the program 

present system. The screen of the present system comprises 35 information 109, develops it into the program information 

two parts. A screen 301 shown in FIG, 3 A is a programming table accessible by the present system and loads it to the 

editor screen for editing a program, and a screen 302 shown memory. A structure of the program information table 109 

in FIG. 3B is a module list screen for graphically displaying loaded in the memory is shown in FIG. 7. 

a list of modules constituting the program. The program Each of the records 701 of the program information table 

editor screen 301 comprises a program editor area 303 for 40 109 includes a program name 702 for storing a name of 

displaying and editing a program, a slider 304 for scrolling program, a module list pointer 703 for storing a pointer of 

the program editor area 303 forward and backward, and a the module list for the program, and a connector list pointer 

slider 305 for scrolling it leftward and rightward. The 704 for storing a pointer of the connector list for connecting 

module list screen 302 comprises a module display area 306 modules constituting the program. Each of the records 705 

for graphically displaying a module and a slider 307 for 45 pointed by the module list pointer 703 includes a module 

scrolling the module leftward and rightward. name 706 for storing a name of module, a source module 

The step 203 reads modules constituting the program name 707 for storing a source module stored in the module 

from the module information 108, develops them into a information table from which the module is generated and 

module information table accessible by the present system display information 708 for storing graphics seeds, colors 

and loads it to the memory. A structure of the module so and positions for displaying the modules constituting the 

information table 108 loaded in the memory is shown in program on the program editor area 303. Each of the records 

FIG. 4. of the connector list 709 pointed by the connector list pointer 

A record structure of the module information table 108 is 704 includes a connector name 710 for storing a name of 

shown in a record 401 of FIG. 4. The record 401 comprises connector, an address 711 for storing an address of 

a module type 402 for storing a type of module, a module 55 connector, an event name 712 for storing a cause of the 

name 403 for storing a name of module, a variable list execution by the connector, a source module name 713 for 

pointer 404 for storing a pointer to a list 408 of variables of storing a source of connection of the connector, a target 

the module, a procedure list pointer 405 for storing a pointer module name 714 for storing a target of connection of the 

to a list 411 of procedures of the module, an event list pointer connector and display information 715 for storing graphics 

406 for storing a pointer to a list 414 of events of the module, 60 seeds, colors and positions for displaying the connector on 

and a display information pointer 407 for storing a pointer the program editor area 303. 

to display information 415 which stores graphics seeds, A step 207 reads the display information 708 of the 

colors and positions for displaying the module on the modules constituting the program and the display informa- 

program editor screen 301. Each of the records of the tion 715 of the connector for each record 701 of the program 

variable list 408 pointed by the variable list pointer 404 65 information table developed in to the memory by reading the 

includes a type 409 for storing a type of variable and a program from the program information 109 in the step 206, 

variable name 410 for storing a name of variable. Each of the and displays them on the program editor area 303 in accor- 
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dance with the display information 708 and 715. FIG. 8 module graphics (hereinafter referred to as a connection 

shows an example of display of the program on the program source graphics), a control is shifted to a step 1005, and if 

editor area 303. the input is a command, the control is shifted to a step 1014. 

The program editor area 303 displays three modules 801, In the above example of operation, since the module graph- 

802 and 803 and one connector 804. The graphics displayed S ics of the user module 801 is clicked, the control is shifted 

on the program editor area 303 is referred to as an edition to the step 1005. Before explaining the step 1005, steps 1014 

module graphics. FIG. 9 shows a structure of a program to 1016 are explained. 

display table 901 stored in the memory for displaying the A step 1014 determines a type of the command deter- 

program on the program editor area 303. m i ne d in the step 1003. If the command is a delete 

Each of the records of the program display table 901 10 command, the connection source module graphics is deleted 

includes an edition module display ID 902 for storing an ID in a step 1015. If the command is a copy command, the 

of edition module graphics displayed on the program editor connection source module graphics is copied in a step 1016. 

area 303, a module name 903 for identifying a module in the In the present embodiment, detailed description of the steps 

module list pointed by the module list pointer 703 of the 1015 and 1016 is omitted. 

program information table 701 which is displayed by the is jh e step ioq 5 acquires a module name from the connec- 

edition module graphics displayed on the program editor t ion source module graphics. When the module name is 

module 303, a connector display ID 904 for storing an ID of acquired, the display ID of the connection source module 

connector graphics displayed on the program editor area graphics is compared with the edition module display ID 

303, and a connector name 905 for identifying a connector store d m the module display ID 902 of the record 901 of the 

of the connector list pointed by the connector list pointer 704 20 p r0 gram display table. The module name stored in the 

of the program information table 701 which is displayed by module 903 is acquired from the record 901 of the program 

the connector graphics displayed on the program editor area display table for which the display ID 902 and the edition 

303. module display ID match. The acquired module name is 

A step 208 edits the program. The step 208 will be used as the connection source module name, 

explained in detail in conjunction with FIG. 10. ^ A step 1Q06 determines whether the connection source 

A step 209 determines the request inputted by the user to module graphics has been moved or not based on the display 

the present system. If the request is to end the program coordinate of the module graphics. If it is only the selection 

edition, a control is shifted to a step 210, and if it is the and other edition module graphics is selected again, the step 

continuation of the program edition, the control is shifted to 208 is terminated, and if the connection source module 

a step 208. 30 graphics has been moved, a control is shifted to a step 1007. 

A step 210 stores the program edited in the step 208 in the In the above example of operation, since the user module 

module information 108. 801 was moved in the program editor area 303, the control 

A step 211 loads the program stored in the step 210 for the is shifted to the step 1007. 

execution. 35 The step 1007 determines whether the connection source 

A step 212 decodes and executes the program loaded in module graphics is being moved or not based on the state of 

the memory in the step 211. the mouse cursor. If the module graphics is being moved, the 

The step 208 is explained in detail. FIG. 10 shows a step 1007 is repeated. When the movement of the graphics 

detailed flow chart of the step 208. FIG. 10 shows steps of is over, a control is shifted to a step 1008. 

accepting and decoding the program edit request from the 40 The step 1008 determines whether a movement target of 

user and allocating the control to the program edit command. the connection source module graphics is within the pro- 

The program edit command process includes a generation gram editor area 303 or not based on the display coordinate 

process, a deletion process, a copy process, a navigation of the module graphics. If the graphics is within the program 

program retrieval process and a graphics move process. The editor area 303, a control is shifted to a step 1009, and if it 

processes are explained below. 45 is out of the program editor area 303, the step 208 is 

A steps 1001 accepts an input of edit operation for the terminated. In the above example of operation, since the user 

program editor screen 301 and the module list screen 302. module 901 was moved in the program editor area 303, the 

An example of edit operation is shown in FIG. 11A. An control is shifted to the step 1009. 

example of operation to connect modules is shown in an area The step 1009 determines whether other edition module 

1101. The modules to be connected are a user module 801 50 graphics (hereinafter referred to as a connection target 

and a user module 803 displayed on the program editor area module graphics) is displayed on the movement target of the 

303. In the connection operation, the source user module connection source module graphics or not. If the connection 

801 is clicked and dragged by a mouse (1102) and super- target module graphics is not displayed on the movement 

imposed on the target user module 803 (1103). The expla- target, a control is shifted to a step 1010, and if the 

nation of FIG. 10 is continued based on the above example 55 connection target module graphics is displayed on the move- 

of operation. ment target, the control is shifted to a step 1010. In the above 

A step 1002 determines a screen to be edited in accor- example of operation, as shown in FIG. 11 A, since the user 

dance with a position of a mouse cursor. If it is an operation module 801 was superimposed on the user module 803 in the 

to the program editor screen 301, a control is shifted to a step program editor area 303, the control is shifted to the step 

1003, and if it is an operation to the module list screen 302, <so 1010. 

the control is shifted to a step 1004. A generation process in The step 1010 acquires the module name of the connec- 

the step 1004 will be described later in detail. In the above tion target module graphics. In acquiring it, the display ID 

example of operation, as shown in FIG. 11A, the user of the connection target module graphics is compared with 

module 801 is clicked by the mouse in the program editor the module ID stored in the edition module ID 902 of the 

area 303. Thus, the control is shifted to the step 1003. 65 record 901 of the program display table. The module name 

The step 1003 determines an input in accordance with the stored in the module name 903 is acquired from the record 

position of the mouse cursor. If the input is an edition 901 of the program display table for which the display ID 
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902 and the edition module display ID match. The acquired 1403 shows three navigation names as a result of acquisition 

module name is used as the connection target module name. in the step 1202 as an example. 

In a step 1011, since there is not the connection target A step 1204 accepts an input for selecting a navigation 

module graphics in the movement target of the connection name displayed on the navigation name list 1403 in the step 

source module graphics, the connection source module 5 1203. In the selection operation, the navigation name dis- 

graphics is processed as the movement of the display played on the navigation name list 1403 is clicked by the 

position. In the present embodiment, detailed description of mouse. In FIG. 14, the navigation name displayed in the 

the step 1011 is omitted. third line is clicked by the mouse (1405). 

A step 1012 retrieves the navigate program for generating A step 1205 acquires the navigation name clicked in the 

the connector in accordance with the connection source 10 step 1204. 

module name and the connection target module name. The Astep nQ6 accepts an ^ for ^ ciing a of lhe 

step 1012 is explained in detail with reference to the navigator 105 displayed in the command button group 1404. 

drawing, j n ^ se i ect j on operation, the button displayed in the 

FIG. 12 shows a detailed flow chart of the step 1012. The command button group is clicked by the mouse. In FIG. 14, 

step 1012 is a navigation program retrieval step to be the select command button 1406 is clicked by the mouse 

executed by the navigator 105. The navigation program (1408). 

retrieval process retrieves a navigation program for gener- Ast mj dctermincs the command mput ted in the step 

ating a connector to connect the connection source module 12Q6 bflsed Qn ^ iU(m of the mQuse cursof Whefl the 

and the connection target module based on the connection sclect command button 1406 i s selected, a control is shifted 

source module name acquired in the step 1005 and the tQ a st 1208 when the cancd command button im is 

connection target module name acquired in the step 1010. ^ Ued ^ st im ^ tcnninatcd 

FIG. 12 is explained m detail. \ ' , iL - ^_ , 

„ , _t tL • r , A step 1208 executes the navigation program. The step 

lUe step 1201 reads the navigaUon program for general- 1208 ^ be , ained ^ ^ ^ reference tQ , he 

mg the connector from the navigation information 110, 25 drawul p 

develops it into the navigation information table accessible ™« L , - t j r. — - ^ 

by the present system and loads it in the memory. A structure , ™' 15 show _ s a de ^ led flow of the ^p 1208 The step 

of the navigation information table 110 loaded in the 12 °* n e *^? s * e program stored in the naviga- 

memory is shown in FIG. 13. The navigation information tor 105 15 15 now plained m detail, 

table 110 comprises a plurality of records 1301. Each of the Astep 1501 compares the navigation name acquired in the 

records 1301 includes a connection source module name step 1205 with the navigation name stored in the navigation 

1302 for storing a name of connection source module, a name 1304 of the record 1301 of the navigation information 

connection target module name 1303 for storing a name of table developed in the memory. The address stored in the 

connection target module, a navigation name 1303 for address 1305 of the record 1301 of the navigation informa- 

storing a name of navigation program for generating the 35 tion ta °l e f° r which the navigation name stored in the 

connector for connecting the connection source module and navigation name 1304 and the navigation name acquired in 

the connection target module and an address 1305 for ^ step 1301 match is acquired. The navigation program is 

indicating a location of the navigation program. read from the acquired address. 

A step 1202 compares the connection source module A step 1502 executes the navigation program read in the 

name stored in the connection source module name 1302 of 40 step 1501 to display a screen. FIG. 16 shows an example of 

the record 1301 of the navigation information table devel- execution screen of the navigation program, 

oped in the memory in the step 1201 with the connection A navigation program screen 1601 comprises a message 

source module name acquired in the step 1005. All records area 1602 for displaying the guide massage from the navi- 

1301 of the navigation information table for which the gation program, a navigation area 1603 for displaying 

connection source module name stored in the connection 45 graphics group representing the functions of the navigation 

source module name 1302 and the connection source mod- program and a command button group 1604 for displaying 

ule name acquired in the step 1005 match are stored. buttons to guide the navigation. Two type of button, a next 

The connection target module name stored in the connec- command button 1407 for executing the next step and a 

tion target module name 1303 of the record 1301 of the cancel command button 1406 are included. The navigation 

stored navigation information table and the connection tar- 50 area 1603 graphically displays live navigation functions, as 

get module name acquired in the step 1010 are compared. an example. 

All navigation names stored in the navigation name 1304 of A step 1503 accepts an input for selecting the graphics 

the navigation information table for which the connection group displayed in the navigation area 1603 in the step 1501. 

target module name stored in the connection target module In the selection operation, any graphics is clicked by the 

name 1303 and the connection target module name acquired 55 mouse from the graphics group displayed in the navigation 

in the step 1010 match are acquired. area 1603. In FIG. 15, the graphics 1605 designated by 

A step 1203 displays a list of the navigation names "process 1" is clicked by the mouse (1608). 

acquired in the step 1202. FIG. 14 shows an example of Astep 1504 acquires the navigation process name bound 

screen displaying a list of the navigation names. by the graphics by clicking the graphics in the step 1503. A 

A navigation name list screen 1401 comprises a message 60 structure of the navigation process is shown in FIGS. 17A 
area 1402 for indicating a guide message from the navigator and 17B. The navigation process has a structure as shown by 
105, a navigation name list 1403 for displaying the naviga- a block 1701. The structure comprises a navigation process 
tion names acquired in the step 1202, and a group of type 1702, a process name 1703 and a process content 1704. 
command buttons 1404 for displaying buttons to select a The process content 1704 comprises a plurality of state- 
function of the navigator 105. Two types of buttons, a 65 ments 1705. An example of the statement 1705 is shown in 
selection command button 1406 and a cancellation com- a block 1706. A statement 1707 is a substitution statement, 
mand button 1407, are included. The navigation name list An example of grammar of the substitution statement is 
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shown in a block 1708. A grammar 1709 connects a left side A step 1803 determines the selection inputted in the step 

comprising the module name and a variable connected by a 1802. When the desired type displayed in the module type 

period to value by an equal mark. A block 1710 shows an list 1905 is clicked by the mouse, a control is shifted to a step 

example of the navigation process bound by the graphics 1804, when the desired module name displayed in the 

1605. A step 1503 acquires a navigation name 1711 from the s module name list 1907 is clicked by the mouse, the control 
navigation step 1710. is shifted to a step 1805, and when the desired event name 

Astep 1505 accepts an input for selecting a function of the displayed in the event name list 1909 is clicked by the 

navigation program displayed in the command button group mouse, the control is shifted to a step 1806. 

1604 in the step 1502. In the selection operation, the button A step 1804 acquires the module type clicked by the 

displayed in the command button group is clicked by the io mouse in the step 1203. 

mouse. In FIG. 16, the next command button 1607 is clicked a step 1805 acquires the module name clicked by the 

by the mouse (1609). mouse m me step 1203. 

Astep 1506 determined the command inputted in the step Astep 1806 acquires the event name clicked by the mouse 

1505. When the next command button 1606 is selected, a in the step 1203. 

control is shifted to a step 1507. When the cancel command 15 A ^ determines whether {he input of the mMe 

button 1607 is inputted, the step 1208 is terminated. name md ^ evem name which determine ihe execution 

Astep 1507 shifts the control to the step 1501 if there is cause is over or not. If the input is completed, a control is 

a navigation program bound by the next command button shifted to a step 1808, and if it is not completed, the control 

1606, and to a step 1508 if there is not. is shifted to the step 1802. 

The step 1508 generates a connector corresponding to the The step 1808 displays the execution cause (1912) in the 

navigation process name acquired in the step 1504. The step execution cause list 1911 based on the module type, the 

1508 is explained in detail with reference to the drawing. module name or the event name acquired in the step 1806. 

FIG. 18 shows a detailed flow of the step 1508. The step Astep 1809 accepts an input for selecting a function of the 

1508 is a connector generation step. FIG. 18 is explained in 25 execution cause setting screen 1901 displayed in the com- 

detail. mand button group 1904 in the step 1808. In the selection 

A step 1801 displays a screen for setting an execution operation, the button displayed in the command button 

cause of the connector to be generated. FIG. 19 shows an group is clicked by the mouse. In FIG. 19, the add command 

execution cause setting screen. button 1916 is clicked by the mouse (1920). 

The execution cause setting screen 1901 comprises a 30 A step 1810 determines the command inputted in the step 

message 1902 for displaying a guide message, an execution 1809. If the add command button 1913 is inputted, a control 

cause setting area 1903 for setting the execution cause, and ^ shifted to a step 1812 and if the delete command button 

a command button group 1904 for displaying buttons to 1914 is inputted, the control is shifted to a step 1811. When 

manipulate the execution cause setting screen 1901. Type of the cancel command button 1915 is inputted, the step 1508 

button include an add command button 1913, a delete 35 is terminated. 

command button 1914, a cancel command button 1915 and A step 1811 deletes the execution cause displayed in the 

an end command button 1916. The execution cause setting execul i on cause list 1911. Detailed description of the step 

area 1903 displays a module type list 1905, a module name IHH is omitted. 

list 1907, an even name list 1909 and an execution cause list A , . 1 r * u 

1ft11 ' j 1 , j . 1 * *j * ,i A step 1812 generates a sample of connector to be 

u Th6 , m0 ^ ul6 T° c ° u rres P° ndln g 10 ' h6 6d *° n module 40 ted nGS . 20A and 20B show a sample of connector, 

graphics displayed in the program editor area 303 is _ , , , , , 

retrieved from the module type stored in the module type „ ™ e ^ m P le of connector has a structurc showa m A"** 

402 of the record 401 of the module information table and 2001 ' ™ e &tmQ ^ C ° mpnSeS * connector ^ 20 ™>,J 

the retrieved module type is displayed in the module type list connector name 2003 and a connector process content 2004 

1905. The module name corresponding to the edition mod- 45 ™ e connector process content 2004 includes a plurality of 

ule graphics displayed in the program editor area 303 having cal1 statements 2005 . 

the type mentioned above is retrieved from the module name A ste P 1813 sets toe connector type 2002 and the con- 
stored in the module name 403 of the record of the module nector name 2003 generated in the step 1812. An example of 
information table and the retrieved module name is dis- setting of the connector type and the connector name in the 
played in the module type list 1905. By selecting the module 50 connector 2006 is shown. Default values are set for the 
name displayed in the module name list 1907, the event connector type and the connector name. The connector type 
name stored in the event name 414 of the event list pointer ^ " Tv P e B " and me connector name is a character string 
406 of the record 401 of the module information table is "Connect" having the number of connectors stored in the 
displayed in the event name list 1909. By designating a connector 112 added thereto as an index. For example, when 
desired type of the module type list 1905, a desired module 55 ^ 9 electors are already stored, the connector name is 
name of the module name list 1907 and a desired event name "Connect 100" (2008). 

of the event name list 1909, the execution cause is displayed A step 1814 adds the navigation process name acquired in 

in the execution cause list 1911. the step 1504 as a call statement of the connector process 

Astep 1802 accepts an input for selecting the module type content 2004. A block 2009 has the navigation process name 

list 1905, the module name list 1907 and the event name list 60 "Navigate Procl 0" acquired in the step 1504 added thereto 

1909 displayed in the execution cause setting area 1903 in as the call statement. 

the step 1801, In the selection operation, a desired type Astep 1815 stores the connector generated in the steps 

(1906) of the module type list 1905 is clicked by the mouse 1812 to 1814 in the connector 112. 

(1917) and a desired module name (1908) displayed in the Astep 1816 adds the record 709 pointed by the connector 

module name list 1907 is clicked by the mouse (1918), and 65 list pointer 704 of the record 701 in the program information 

a desired event name (1910) displayed in the event name list table developed in the memory in the step 206, stores the 

1909 is clicked by the mouse (1919). connector name generated in the step 1813 in the connector 
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name 710 of the added record, stores the address of the modules is generated and the generated connector is stored 

connector 112 stored in the step 1815 in the address 711 of in the memory. 

the record 709, stores the event name acquired in the step fig. 22 shows a process flow of a second embodiment in 

1806 in the event 712 of the record 709, stores the connec- which the display of the result of retrieval by the retrieval 

tion source module name acquired in the step 1005 in the s mc thod of the navigation program shown in FIG. 12 and a 

connection source module 713 of the record 709, and stores process when the navigation program is out of its own 

the connection target module name acquired in the connec- information processing system are added. The steps 

tion target module 714 of the record 709. explained in FIG. 12 are omitted. 

A step 1817 displays the connect graphics in the program a step 2201 reads the navigation program for generating 

editor area 303 between the connection source module ™ the connector from the navigation information 110, develops 

graphics and the connection target module graphics. A block it into the navigation information table accessible by the 

1104 in FIG. 11B shows an example of display. An arrow present system, and loads it in the memory. A structure of the 

1105 indicates the displayed connector graphics. navigation information table loaded in the memory is shown 
The generation step 1004 is explained in detail with in FIG. 23. The navigation information table is an expansion 

reference to FIG. 21. 15 of FIG. 13. The expansion of the navigation information 

A step 2101 acquires the module name from the module table is explained below. A record 2301 additionally includes 

graphics inputted in the module display area 306. In acquir- a frequency 2302 and a permission level 2303. The fre- 

ing the module name, the display ID of the module graphics quency 2302 manages the number of times of selection of 

is compared with the module display ID stored in the module tne record 2301. The permission level 2303 is a flag to limit 

display ID 902 of the record 601 of the module display table. execution by the user. The flag may be set in multiple 

The module name stored in the module name 903 is acquired stages. 

from the record 601 of the module display table for which A step 2202 is same as the step 1202. 

the display ID and the module display ID match. The A step 2203 acquires the user level used by the present 

acquired module name is uses as a successor module name. 25 system from the user level 112. 

A step 2102 determines whether the module graphics has a step 2204 compares the permission level stored in the 

been moved or not. If it is only the selection and other permission level 2303 of the record 2301 of the navigation 

module graphics is selected again, the step 1004 is information table acquired in the step 2202 with the user 

terminated, and if the module graphics is moved, a control level acquired in the step 2203 and acquires the navigation 

is shifted to a step 2103. 30 name f [0m me navigation name 1304 of the record 2301 of 

The step 2103 determines whether the module graphics is the navigation information table having the same or lower 

being moved or not. If it is being moved, the step 2103 is permission level as or than the user level, 

repeated. When the movement of the graphics is over, a A step 2205 displays a list of the navigation names 

control is shifted to a step 2104. acquired in the step 2204 in the descending order of the 

The step 2104 determines whether a movement target of 35 frequency stored in the frequency 2302 of the record 2301 

the module graphics is within the program editor area 303 or of the navigation information table, 

not. If it is within the program editor area 303, a control is a step 2206 is same as the step 1204. 

shifted to a step 2105 . and if it is out of the program editor A 220? add& Qm tQ ^ yalue stofed ifl ^ fr 

area 303, the step 1004 ts terminated. 23Q2 of ^ record 2301 of the navigation in f orma tion table 

The step 2105 determines whether the edition module corresponding to the navigation name selected in the step 

graphics is displayed in the movement target of the module 2206. 

graphics or not. If the module graphics is not displayed in the A ' 22Qg u saffle ^ me 1205 

movement target, a control is shifted to a step 2106, and if • . 

the module graphics is displayed in the movement target, the A ste P 2209 15 same ™ ste P 1206 " 

step 1004 is terminated. 45 A ste P 2210 * same « the ste P 1207 - 

The step 2106 accepts an input of the generated module A ste P 2211 determines the address stored in the address 

narrJ e t 1305 of the record 2301 of the navigation information table 

A step 2107 adds the record 705 pointed by the module S^"^ * mvi ^ »™ sdec ? d m the s | e P 

list pointer of the record 701 of the program information 50 2206 If thc *° a } hc °' her »rf°™au°n processing 

table, stores the successor module name acquired in the step system a control is shifted to a step 2213, and if it is on its 

2101 in the module name 706 which stores the module name own m ^™ atlon P rocessln 8 s y stem ' control 15 shlfted t0 

of the added record, stores the successor module name a ste P 

acquired in the step 2101 in the source module name 707 A ste P 2212 * same ^ the ste P 1208 - 

which stores the source module from which the module 55 A step 2213 reads the navigation program into the corre- 

name is generated, and stores the position of the movement sponding information processing system in accordance with 

target in the display information 708 displayed in the pro- the address. 

gram editor area 303. As described above, the navigation program stored in the 

As described above, by operating the module visually memory is retrieved by the authorization of the user and the 

displayed on the display device, the navigation program for 60 retrieved navigation programs are displayed on the display 

guiding the combination of modules stored in the memory is device in the order of frequency of selection. The navigation 

retrieved and displayed, and when the desired navigation program stored in the memory of other than its own infor- 

program is selected from the navigation program group mation processing system may be read, 

displayed on the display device, the navigation program is In accordance with the present invention, by operating the 

executed and the navigation program outputs the parameters 65 program modules visually displayed on the display device, 

for guiding the combination of modules. By designating the the navigation program for guiding the combination of 

parameter, the connector which allows the combination of program modules stored in the memory is retrieved and 
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displayed. By selecting the desired navigation program from 
the navigation program group displayed on the display 
device, the navigation program is executed to output the 
parameters for guiding the combination of program mod- 
ules. By designating the parameter, the connect program 5 
module which allows the combination of program modules 
is generated. The generated connect program module may be 
stored in the memory. In the second embodiment, the 
navigation program stored in the memory of other than its 
own information processing system may be executed. In the 10 
second embodiment, the retrieval of the navigation program 
stored in the memory is conducted by the authorization of 
the user and the retrieved navigation programs are displayed 
on the display device in the descending order of selection 
frequency. 15 
What is claimed is: 

1. A method for generating a program by combining a set 
of program modules on an information processing system 
having a computer, a memory storing therein plurality of 
program modules and a plurality of navigation programs, 20 
and a display, comprising steps of: 

retrieving navigation programs defining the combination 
of program modules indicated among said plurality of 
program modules to display information specifying 
retrieved navigation programs among said plurality of 25 
navigation programs on said display, 

selecting a desired navigation program based on inputted 
designation in said information, and 

designating guide parameters outputted from said speci- 
fied navigation programs to generate a connector mod- 
ule for combining the set of program modules. 

2. A method for generating a program by combining a set 
of program modules according to claim 1, further compris- 
ing a step of: 

reading a navigation program stored in another memory 
of another information processing system other than 
said memory of said information processing system 
based on an inputted command in said indicated pro- 
gram modules. 4Q 

3. A method for generating a program by combining a set 
of program modules according to claim 1, further compris- 
ing a step of: 

conducting retrieval to retrieve navigation programs 
based on authorization of a user with an inputted 45 
command, 

4. A method for generating a program by combining a set 
of program modules according to claim 1, further compris- 
ing a step of: 

displaying said retrieved navigation programs in a 50 
descending order of selection frequency. 

5. A program generating apparatus for generating a pro- 
gram by combining a set of program modules comprising: 

a display, 

a memory storing therein a plurality of program modules 55 
and a plurality of navigation programs, and 

connector module generation means for retrieving navi- 
gation programs defining the combination of program 
modules indicated among said plurality of program 
modules to display information specifying retrieved 60 
navigation programs among said plurality of navigation 
programs on said display, selecting a desired navigation 
program based on inputted designation in said 
information, and designating guide parameters output- 
ted from said specified navigation programs to generate 65 
a connector module for combining the set of program 
modules. 
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6. A program generating apparatus according to claim 5, 
wherein said connector module generation means reads a 
navigation program stored in another memory of another 
information processing system other than said memory of 
said information processing system based on an inputted 
command in said indicated program modules. 

7. A program generating apparatus according to claim 5, 
wherein said connector module generation means conducts 
a retrieval to retrieve navigation programs based on autho- 
rization of a user with an inputted command, 

8. A program generating apparatus according to claim 5, 
wherein said connector module generation means displays 
said retrieved navigation programs in a descending order of 
selection frequency. 

9. An information processing system having a program 
generating program for generating a program by combining 
a set of program modules, said information processing 
system having a computer, a memory storing therein a 
plurality of program modules and a plurality of navigation 
programs, and a display, said program generating program 
comprising steps of: 

retrieving navigation programs defining the combination 
of program modules indicated among said plurality of 
program modules to display information specifying 
retrieved navigation programs among said plurality of 
navigation programs on said display, 

selecting a desired navigation program based on inputted 
designation in said information, and 

designating guide parameters outputted from said speci- 
fied navigation programs to generate a connector mod- 
ule for combining the set of program modules. 

10. A storage medium having a program generating pro- 
gram readable by a computer, wherein said program gener- 
ating program generates a program by combining a set of 
program modules on an information processing system 
having a computer, a memory storing therein a plurality of 
program modules and a plurality of navigation programs, 
and a display, said program generating program comprising 
steps of: 

retrieving navigation programs defining the combination 
of program modules indicated among said plurality of 
program modules to display information specifying 
retrieved navigation programs among said plurality of 
navigation programs on said display, 

selecting a desired navigation program based on inputted 
designation in said information, and 

designating guide parameters outputted from said speci- 
fied navigation programs to generate a connector mod- 
ule for combining the set of program modules. 

11. A storage medium having stored thereon a computer- 
readable program generating program for generating a pro- 
gram by combining a set of program modules, said program 
generating program comprising the steps of: 

retrieving navigation programs defining the combination 
of program modules indicated among a plurality of 
program modules to display information specifying 
retrieved navigation programs among a plurality of 
navigation programs, 

selecting a desired navigation program based upon input- 
ted designation in said information, and 

designating guide parameters outputted from said speci- 
fied navigation programs to generate a connector mod- 
ule for combining the set of program modules. 
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